96                           PRELIMINARY.
an indefinitely small distance from its boundary. The laws of reflection and of single refraction follow correctly from this hypothesis, which therefore suffices for what is called geometrical optics.
We hope to return to this subject, with sufficient detail, in treating of Optics. At present we limit ourselves to state a theorem com. prehendmg the known rule for measuring the magnifying .power of •a telescope or microscope (by comparing the diameter of the objectr glass with the diameter of pencil of parallel rays emerging from the eye-piece, when a point of light is placed at a great distance in front of the object-glass), as a particular case.
287. Let any number of attracting or repelling masses, or perfectly smooth elastic objects, be fixed in space. Let two stations, (7 and 0', be chosen. Let a shot be fired with a stated velocity, V, from 0, in such a direction as to pass through O'. There may clearly be more than one natural path by which this may be done; but, generally speaking, when one such path is chosen, no other, not sensibly diverging from it, can be found; and any infinitely small deviation in the line of fire from O, will cause the bullet to pass infinitely near to, but not through 0 Now let a circle, with infinitely small radius r^ be described round 0 as centre, in a plane perpendicular to the line of fire from this point, and let—all with infinitely nearly the same velocity, but fulfilling the condition that the sum of the potential and kinetic energies is the same as that of the shot from O—bullets be fired from all points of this circle, all directed infinitely nearly parallel to the line of fire from O, but each precisely so as to pass through O. Let a target be held at an infinitely small distance, <z', beyond O\ in a plane perpendicular to the line of the shot reaching it from O. The bullets fired from the circumference of. the circle round O, will, after passing through O', stake this target in the circumference of an exceedingly small ellipse, each with a velocity (corresponding of course to its position, under the law of energy) differing infinitely little from F', the common velocity with which they pass through (7 Let now a circle, equal to' the former, be described round O't in the plane perpendicular to the central path through 0, and let bullets be fired from points in its circumference, each with the proper velocity, and in such a direction infinitely nearly parallel to the central path
as to make it pass through O.   These bullets, if a target is held to
Y receive them perpendicularly at a distance a=a' -j^,, beyond O, will
strike it along the circumference 'of an ellipse equal to the former and placed in a corresponding position; and the points struck by the individual bullets will correspond in the manner explained below. Let P and P' be points of the first and second circles, and Q and (/ the points on the first and second targets which bullets from them strike; then if P1 be in a plane containing the central path through (7, and the position which Q would take if its ellipse were made circular by a pure strain <§ 159) j Q and <£ ate similarly situated on the two ellipses.